The kinetic behavior of OH radicals was studied in the presence of a large excess of n-butane. Hydroxyl radicals were produced by pulsed vacuum-uv photolysis of H20 and were monitored directly by a resonance fluorescence method. The rate constant for the reaction OH + n-butane was determined to be 2.35 (±0.35)x lO"12 cm3 molecule-1 sec"1 at 298 °K.
The photooxidation of n-butane in reaction cham bers containing polluted air has been proposed to take place in a chain mechanism involving the chaincarrying reaction of OH with n-C4H10 This system is of special interest since it can play a role in atmospheric chemistry and, in particular, in the for mation of photochemical smog During the course of an investigation of OH reac tions of atmospheric significance 2~4, we have studied the reaction OH + n-C4H10 HoO + C4H9 .
The apparatus used in this study consisted of a va cuum-uv flash lamp (20joules; /> 1 0 5 0 Ä ), a reactor vessel, a lamp to generate OH emission, and a detector for OH resonance fluorescence. The ex perimental technique has been described elsewhere in detail 3. Briefly, low concentrations of OH radi cals ( ~ 3 X 1011 cm-3 ) were generated by the re petitive flash potolysis of H20. Decays of OH radi cals were monitored in the presence of a large excess of n-C4H10 by OH resonance fluorescence (A2^+; v' = 0 -> X 2i7; v" = 0). Typically, 100 decay curves were averaged by a multichannel analyzer to improve the signal-to-noise ratio. The gases were used without further purification and had the fol lowing stated purities: n-C4H10 , 99,98% (Phillips) and He, 99,9999% (Matheson). The most probable impurity in the n-C4H10 sample was iso-C4H10 as stated by the manufacturer. The H20 samples were thoroughly degassed prior to use. The decays of OH radicals were always found to be exponential over a range of OH concentration of more than one order of magnitude. From the life time, r, first order decay rates, r -1, of OH radicals were determined as a function of pressure of n-C4H10 at constant pressures of 0.05 torr H20 and 20 torr diluent He. The results of this study are * The experimental work was performed at the Scientific Research Laboratories, Ford Motor Company, Dearborn, Michigan.
presented in Fig, 1 as a plot of r -1 vs. [n-C4H10] .
The pressure of n-butane was varied from 1.8 to 8 mtorr. The filled circles in this figure represent decays of OH at an initial OH concentration of ~2 x l 0 12cm-3. This concentration was generated n-BUTANE PRESSURE (mtorr) Fig. 1 . Decay rates of OH radicals, r -1, as a function of the pressure of n-butane. n-Butane was added to a mixture of 0.05 torr H20 and 20 torr He. In two experiments, (#), 0.3 torr H20 was added.
in the photolysis of 0.3 torr H20. The data of Fig. 1 were analyzed according to Equation (I)
as described previously3. In Eq. (I), r _1 and r0-1 are the decay rates in the presence and absence of n-C4H10, and kx is the rate constant for Reaction (1) . According to Eq. (I), the slope of the linear plot in Fig. 1 determines kl to be 2.35 x 10-12cm3 molecule-1 sec-1 at 298 °K. The accuracy of this rate constant was estimated from the precision of the pressure and the time measurements to be ± 15% 3. Impurities contained in the sample gas or produced photolytically should have a negligible effect on the decay rates because of the low concen trations of these impurities. Secondary reactions of reaction products with OH radicals are not very likely under the present experimental conditions. This is supported by the experiments at higher ini tial concentrations of OH (filled data points in Fig. 1 ), which would favor secondary reactions. The rate constant k{ has been previously reported by Greiner5 using flash photolysis ( ~ 1000 joules; I > 1600 Ä) combined with kinetic absorption spectroscopy. After a small stoichiometric correc tion, this author determined a value of 2.57 X 10-12 cm3 molecule-1 sec-1 at 298 CK 5. This value is in very good agreement with the present result. In a tection, Morris and Niki 6 determined relative rate discharge flow study using mass spectrometric de-
